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XXXI. On the Osteological Symmetry of the Camel; Camelus

Bactrianus of Aristotle, Linnceus, and Cuvier. By Walter

Adam, Fellow of the College of Physicians of Edinburgh.
Communicated by R. Brown, Esq., V.P.L.S.

Read April 19, 1831.

The objects in this paper are, to state correctly the dimen-

sions of the several bones of a large quadruped ; to trace

the mutual relations of these dimensions ; and thus to exem-

plify the general osteological form in animals of similar con-

figuration.

The dimensions are arranged in tables, so as to show not

only the symmetry of the Camel, but also the aberrations from

the apparent normal proportions of a species, and the inequa-
lities of the right and the left sides in an individual animal.

The Camel has been selected to illustrate the general type of its

class on account of the stature of that animal rendering these

slighter differences more evident than in man and in other

animals of inferior size. As such differences must always be

limited by the characteristic symmetry of the species to which

an animal belongs, none other than the most exact measure-

ments would have been of value. The accuracy that has been

attempted will not, it is hoped, be thought needless in a general

inquiry.

The bones measured are those of a Baggage-camel from Ben-

gal, and constitute one of many osteological specimens, for

whose
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whose examination the writer of this paper is indebted to the

liberality of Professor Jameson.

The bones are described in accordance with the nomencla-

ture of Dr. Barclay.

The terms 'lateral,' 'mesial/ 'rostral/ 'caudal/ are applied to

all the bones, as expressing the aspects of the sides, the mesial

plane, the muzzle, and the tip of the tail.

The terms ' basilar' in the head,
• sternal' in the neck and trunk,

signify the aspects of the base of the head and of the breast-

bone ;
—in common language,

' downwards' in the head and trunk,
' forwards' in the neck.

The terms ' coronal' in the head,
' dorsal' in the neck and trunk,

signify the aspects of the forehead, and of the back-bone ;
—in

common language,
'

upwards' in the head and trunk,
* backwards' in the neck.

In the limbs, besides their more correct denominations of

'atlantal' and 'sacral', for 'fore' and 'hind', two further terms

are necessary :

These are, 'proximal' towards the trunk,
'

digital' towards the extremity of the limb.

The adverbial termination is ad.

Of the Head.

The height, the breadth, and the basilar length of the cra-

nium are very nearly in the proportion
1. 2. 4.

The union of the lower jaws ; the height from the angle of

the lower jaw to the summit of the occiput; and the length
from
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from the muzzle to the upper margin of the occipital fora-

men, are in the proportion
1. 2. 3.

The common difference of the palatal, the coronal, the basi-

lar, and the extreme lengths of the cranium, is the breadth of

the cranium at the temporal fossee : these lengths in the animal

examined being respectively

12. 15. 18. 21 inches:

The chief measurements of the coronal breadth of the head

are in consecutive proportion as the numbers

3. 2. 4. 5:

Those on the level of the zigomatic arch are also in consecutive

proportion nearly as the numbers

8. 9. 8. 4:

While the chief measurements of breadth on the level of the

palate are consecutively as the numbers

3. 4. 7.

Of the Vertebra. —Cervical Vertebra.

In the accompanying Tables, the dimensions of the bones of

the neck are very minutely stated. This minuteness will be

deemed the less superfluous, if it be considered that these bones,

from their remarkable size, may be viewed as an enlarged re-

presentation of the type of the similar bones of the human body
and in other mammalia.

The dimensions of the atlas and of the second vertebra of the

neck are, on account of their great importance, given apart ;

and an endeavour has been made to trace the correspondence

of their dimensions with the dimensions of the other cervical

vertebrae.

The lateral extent of the atlas is equal to the distance

between the inner margins of the orbits. The atlas, besides

VOL. XVI. 3 Y its
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its articulation with the occipital condyles, affords support to

the lower jaw;
—whence that graceful carriage of the head,

so frequent a theme of the fervid eulogy of the Arabian

poets. "ID700 ?JU( tiuiuiiit! t?i.j

The sternal length of the 2nd vertebra of the neck is three

times that of the atlas, and half the coronal length of the head.

In this bone, the dimensions of length, the distance between

its arteries and the breadth of its articulation with the 3rd cer-

vical vertebra, are even numbers of proportional parts. The

other dimensions are odd numbers of these parts.

The succeeding bones of the neck diminish in length, while

their dimensions of breadth and thickness increase.

The decrements of length are irregular.

Of the breadths, those of the rostral balls of articulation in-

crease uniformly. The extremes, namely, the rostral globular

articulations of the 3rd and of the 7th cervical vertebrae, are.

The other augments of breadth are irregular. But in the ex-

tremes, the rostral ends of the plates that shield the gullet and

trachea, are, : : 3:4.

While the breadths at the roots of the rostral oblique processes

of the same bones (the 3rd and 7th cervical vertebrae) are,

: : 1:2.

In the cervical vertebrae of the Camel, a depressed rudiment

of a process appears on the dorsal ridge of the 5th vertebra.

The 6th and 7th have complete spinous processes.

, A scabrous elevation on the lateral surfaces of the sternal

plates that shield the gullet and trachea, marks the incipient

transverse processes that in the lumbar vertebrae attain their

full development.
In the cervical vertebrae of the animal examined, a curtail-

ment of the caudal oblique process of the 6th on the right side,

-li and
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and perhaps the defective ossification on the right side of the

3rd and 4th over the nerval canal, show the tendency to exert

the muscles of the right side more than those of the left.

Dorsal Vertebrce.

The labours of the animal have much altered the form of the

bodies of the dorsal vertebrae.

The sternal length from the 3rd to the 10th inclusively

appears to be the sixth part of the basilar length of the head.

In this dimension, the sternal length, the 1st dorsal vertebra

corresponds with the 11th ; as does the 2nd with the 12th.

The greatest elevation of the spine is at the 3rd dorsal ver-

tebra ; the extreme length of that bone equalling the greatest

extent of the pelvis towards the mesial plane.

The spinal lengths, rostrad and caudad from the 3rd dorsal

vertebra, diminish irregularly ; but so that the spinal length of

the 7th dorsal vertebra is the same as that of the 1st.

The spinal length of the ]2th and last dorsal vertebra is equal
to the length of the 1st rib, and to the greatest breadth of the

head.

The spinal epiphyses that form the nucleus of the hump, are

nearly steatomatous in the 1st, 2nd, 3rd, and 4th dorsal ver-

tebrae ; as also in the 9th and 10th. In the other dorsal verte-

brae the epiphyses are externally osseous.

From the 1st dorsal vertebra to the 10th, the distance between

the margins of the roots of the spinous processes diminishes a

third. In the same interval, the distance between the extremi-

ties of the transverse processes diminishes a fourth.

The natural breadth of the bodies of the dorsal vertebrae seems

to be not greater than the wideness of the nostrils : but, owing
to the great weights borne by the animal, the enlargement is

such that these bones are an instance of exostosis rather than

3 Y 2 of



530 Dr. Walter Adam on the

of normal proportion : though still that enlargement has been

controlled by the laws of symmetry.
The greatest breadth is attained at the connection of the 5th

with the 6th dorsal vertebra : there the pressure of the burthens

has evidently been most severe. The breadth so increased

equals the cerebral bulge of the cranium.

As a further exemplification of strength gained under toil,

and of disparity in ossification, it may be deserving of notice,

that the right sides of the caudal margins of the 6th and 7th

dorsal vertebrae project as a socket over the contiguous rostral

margins.
Lumbar Vertebra.

The lumbar vertebrae diminish in length and in height as

they approach the sacrum.

The transverse processes occupy somewhat of an oval space.

The other dimensions of breadth increase towards the sacrum.

The distance between the extremities of the 1st lumbar ver-

tebra is equal to the spinal extent of the last dorsal vertebra,

which has been stated to be also equal to the length of the 1st

rib, and to the greatest breadth of the head.

The sum of the differences of the distances between the extre-

mities of the transverse processes of the lumbar vertebrae is

equal to the sum of the breadths of these vertebrae at the roots

of their rostral oblique processes.

The Sacrum.

The caudal height of the sacrum is the third of its rostral

height: while, again, the rostral height is two thirds of the

sternal length, and equal to the caudal height of the cranium.

The rostral breadth of the sacrum equals the height of the

1st lumbar vertebra. The caudal breadth is half the length of

the bone over the nerval canal.

The
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The Tail.

The dimensions of the bones of the tail, relatively to the other

bones of the body, are perhaps more curious than interesting.

The sum of their lengths is equal to the greatest spinal extent

in the dorsal vertebrae, namely, to that of the 3rd dorsal ver-

tebra.

The sum of their transverse breadths is equal to the greatest

transverse extent in the lumbar vertebrae, namely, to that of the

5th lumbar vertebra.

The sum of the breadths at their oblique processes equals the

sum of their spinous heights : and both are equal to the greatest

transverse aperture of the pelvis.

The sum of their rostral thicknesses is twice the caudal height
of the head : and the tip of the tail may be compared with the

aperture of the auditory canal.

Of the Ribs.

The longest of the twelve ribs are the 7th and the 8th. The

length of each of these equals the length of the spine of the sca-

pula, being the greatest extent of that bone.

The decrements of length in the other ribs, rostrad from the

7th, and caudad from the 8th, are such, that

The 6th rib corresponds with the 10th,

The 5th with the 11th,

The 4th with the 12th.

The sum of the lengths of the twelve ribs is about ten times that

of the longest rib.'&^

At the sternal end of the ribs the breadth is greatest. The
broadest are the 4th and the 5th ; their breadth equals that of

the cranium at the temporal fossae.

The sum of the breadths of the ribs at their sternal ends is

eight
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eight times the breadth of the broadest rib, and equal to the

length of the cubitus from the summit of the olecranon to the

carpal articulation.

The sum of the breadths of the ribs where broadest and the

ulnar length of the cubitus, the longest bone in the body of the

Camel, exceed the greatest width of the chest by the common
difference of the 4 longitudinal dimensions of the cranium.

The width of the chest, as stated below, is equal to the greatest

length of the head. The costal breadths and the length of the

cubitus are therefore 5th proportionals to the 4 longitudinal
dimensions of the cranium.

It will be observed in the Tables, that the ribs on the right

side have been more ossified than those on the left.

Of the Cavity of the Thorax and of the Sternum.

The cartilages of the ribs being entire in the animal examined,

the dimensions of the cavity of the chest are seen to agree with

those of the separate bones of the body.

The greatest width of the chest is equal to the greatest length
of the head.

The length of the sternum is three fourths of the greatest

thickness of the body, namely, from the caudal end of the

sternum to the summit of the hump at the 6th dorsal ver-

tebra.

The length of the caudal portion of the sternum is twice the

length of the 3rd and of the 5th portions ; and is equal to the

distance between the inner margins of the orbits.

The rostral breadth of the caudal portion of the sternum is

twice its caudal breadth, and also twice its rostral thickness.

The thicknesses of the other portions of the sternum increase

by regular augments as they approach the caudal portion.

Of
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Of the Scapula.

The scapula bears to the pelvis the relation of similar position

in regard to the limbs, and also in some degree that of conformity.

But as in the Camel this bone, towards the summits of the dorsal

vertebrae, terminates in a thin tendinous expansion, the osseous

boundary cannot be very accurately distinguished.

The greatest breadth of this expansion is four times the

greatest dimension of the glenoid cavity.

The length of the spine of the scapula, which is also the

greatest extent of the bone, is four times the distance of the

termination of the process of the spine of the scapula over the

glenoid cavity, from the furthest point on the margin of that

cavity.

Of the Pelvis.

The breadths of the pelvis rostrad from the acetabula are even

numbers of proportional parts. The breadths caudad from the

acetabula, including the acetabular breadth itself, are odd num-
bers of proportional parts.

The difference of the greatest and the smallest breadths of

the pelvis caudad from the acetabula is one third of the greatest

breadth rostrad from the acetabula : while the difference of the

greatest caudal breadth and the acetabular breadth is half the

difference of the greatest and the smallest rostral breadths.

Again: The smallest rostral breadth of the pelvis equals its

smallest mesial height from the union of the ossa pubis to the

floor of the nerval canal of the sacrum, rum f)fi'>o'>a efft ?"-=> }-^il

.Ifioi)cgbi e>*;

The chief dimensions of the pelvis are identical with the chief

dimensions of the head. -^

1. The greatest dimension of the pelvis, being through the

mesial plane, is equal to the greatest length of the head.

2. The
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2. The greatest mesial extent of the pelvis is equal to the

coronal length of the head.

3. The length of the union of the ossa pubis is equal to the

length of the union of the lower jaws.

4. The lateral length of the pelvis is equal to the distance

from the muzzle to the caudal surface of the zigomatic inclo-

sure.

5. The greatest rostral breadth of the pelvis is equal to the

zigomatic length of the head.

6. The acetabular breadth of the pelvis is equal to the greatest

breadth of the head.

7. The greatest caudal breadth of the pelvis is equal to the

distance from the muzzle to the end of the pterygoid pro-

cesses.

Of the Limbs.

• The lengths of the four long bones of the atlantal limbs, in-

dependently of processes and elevations, are consecutively as

the numbers 22. 28. 20. 6 :—Sum 76".

The similar lengths of the four long bones of the sacral limbs

are consecutively as the numbers

28. 23. 20. 5:—Sum76.

The correspondence is obvious :

The second number of the atlantal series is identical with the

first number of the sacral series.

The last number in each series expresses the difference of the

first and the second numbers of the series.

The penultimates are identical, and the sums are equal.

Osteologically, Notwithstanding the dissimilitude of flexure

in the atlantal and the sacral limbs ;

The sums of what may be termed their articular lengths are

equal.
The
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The articular lengths of the metacarpus and of the metatarsus

are identical ; as appear to be the articular lengths of the cubitus

and of the femur.

The difference of the articular length in the first and second

bones of each limb is equal to the length of the first pastern of

the limb.

In all animals there seems to be a normal locality for the

entrance of the arteries that nourish the interior of the bones :

but these arteries being liable to the same variations as the

tubes that convey the fluids to the less compact substances of

the body, the distance of the medullary arteries from the joints

is liere unnoted.

The bones of the atlantal limbs of the Bactrian Camel are, in

their breadth and thickness, more robust and more symmetrical
than the bones of the sacral limbs.

The middle breadths of the atlantal limbs are consecutively,

9. 9- 6. 4 proportional parts :
—Sum28.

Their middle thicknesses are consecutively,

8. Q. 4 proportional parts :
—Sum 18.

And their middle girths are consecutively,

30. 26. 20. 12 proportional parts :
—Sum88.

The middle breadths of the sacral limbs are consecutively,

7. 8. 5. 3 proportional parts :
—Sum23.

Their middle thicknesses are consecutively,

6. 5. 4 proportional parts :
—Sum 13.

And their middle girths are consecutively,

22. 20. 17. 10 proportional parts :
—Sum69.

So that the thickness of the first pasterns being omitted, the

sums of the middle breadth, thickness, and girth in the atlantal

limbs are even numbers of proportional parts ; while the similar

dimensions in the sacral limbs are odd numbers of these parts.

VOL. XVI. 3 z There



536 Dr. Walter Adam o?i ^Ae

There is also an identity in the excesses of the sums of the

middle breadths, and of the sums of the middle thicknesses in

the atlantal limbs, over the sums of the similar dimensions in

the sacral limbs.

It may be further remarked, that if to the four girths of the

sacral limbs, that of the calcaneum be added, the sum of the

five sacral girths is seven eighths of the sum of the girths of the

four atlantal limbs :

The sum of the five sacral girths being 77 proportional parts.

The sum of the four atlantal girths being 88 proportional

parts.

It would be tedious to dwell on the proportions of the various

processes and elevations of the bones of the limbs. In the

accompanying Tables, osteologists will find their dimensions in

the Bactrian Camel noted with every possible accuracy.

The proportions of the rudimentary bones of the feet, of the

carpus and tarsus, and of the ungual bones, are withheld ; as,

in an articulated specimen, these bones cannot be exactly mea-

sured.

From what has been now stated, it appears that throughout
the dimensions of the bones of the Bactrian Camel there is such

an agreement, that many of the dimensions are continued pro-

portionals, and that the mutual relations of nearly all admit of

a very simple expression.

Corresponding relations have been found to prevail in the

bones of every species of animal examined by the writer of this

paper. The prosecution of his investigations has been thwarted

by unforeseen obstacles. Under more favourable circumstances,

should what has been observed in the Camel be fully verified in

other animals, it will result,

1. That



Osteological Symmetry of the Camel. 537

1 . That though the hardness and durability of bones peculiarly-

fit them for inquiries similar to that detailed in these pages ;

yet as the bones always arise from and are moulded by the

softer tissues, the whole organic system is determinable in

its proportions.

2. That the relation of the forms of extinct animals to the

forms of animals now living,
—the affinities of species and

genera,
—the simultaneous growth of the parts of the same

animal, and the rates of such growth comparatively in

other animals ;
—the improvement of domestic races, —

even the structure and development of the human frame, —
are all matters both of physiological and of numerical

study. , / , .

3. That Zoology is, to an equal extent with the departments of

knowledge that regard inanimate things, susceptible of

a classification established on the sure basis of number.

Edinburgh,
November 1830.

3 z 2 TABLES.
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TABLES.
In the first columns of the following Tables are the actual

measurements of an individual Camel, taken with compasses
and callipers, of a radius suited to the extent of the bones ; the

girths of course otherwise.

The measurements of the first columns are in the next column

adjusted to the normal proportion, on the assumption that the

aberrations in the form of an individual animal from the perfect

form of its species may be at least as great as the inequalities of

the right and the left sides of that individual animal. But the

numbers assigned for these normal proportions are meant rather

as an indication of what they may be, than as an averment that

they really are as stated. Several, especially of those given for

the vertebral dimensions, must be erroneous : they have been

inserted for facility of comparison. Few adjustments exceed a

quarter of an inch, —
trifling in so large an animal, —and being

placed beside the number of the actual measurement they can

lead to no mistake.

It is not improbable, that the symmetry of the swift Drome-

daries will be found to be much more complete than that of the

Baggage-camel.
The proportional parts in the penultimate column are 72nd

parts of the basilar length of the cranium. This length being in

the animal examined 18 inches, the proportional parts are the

numbers in the preceding column multiplied by 4.

The differences occupy the last column.

The relative position of the numbers in the Tables is the same

as that of the parts measured.

The Roman numerals over the dimensions of the dorsal and

of the succeeding vertebrae, refer to the corresponding dimen-

sions in the cervical vertebrae.
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Dimensions of the CRANIUM in the Bactrian Camel.

Dimensions in the Mesial Plane.

Actual Measurements.

Supposed
Normal
Dime»-

Dimen-
sions in

Proport.
Parts.

Diffe-

rence.

Rostro-caudal Dimensions (Length) in the Mesial Plane.

Mesial Coronal Length.

Distance in the mesial plane from the corono-rostral margin of the nose,
To the corono-caudal margin of the occipital plate 15"05

Distance in the mesial plane from the extent of the intermaxillary bones rostrad,
To the corono-caudal margin of the occipital plate 20"90

Mesial Zigomatic Length.

Distance in the mesial plane from the extent of the intermaxillary bones rostrad,
To the corono-caudal margin of the occipital foramen 1 9"45

Mesial Basilar Length.

Distance in the mesial plane from the extent of the intermaxillary bones rostrad,

To the caudal margin of the palate 11 '85

Distance in the mesial plane from the extent of the intermaxillary bones rostrad,

To the basilo-caudal margin of the occipital foramen 1 8'00

Length of the Union of the Basilar Maxillas.

Distance on the mesial plane from the rostral margin of the (basilar) incisors,

To the caudal termination of the union of the basilar maxillae 642

1500

2100

19'50

1200

18 00

6-50

60

84

78

48

72

26

24

24

Corono- Basilar Dimensions (Height) of the Cranium in the Mesial Plane.

Distance in the mesial plane from the surface of the palate at the interval disjoin-

ing the rostral from the lateral teeth, To the summit of the nose 3"75
Distance in the mesial plane from the caudal margin of the palate, To the frontal

hollow over the orbits, at the corono-orbital arteries 4' 65
Distance in the mesial plane from the basilar surface of the cuneiform process of

the occipital bone. To the summit of the sagittal ridge 4"45
Distance in the mesial plane from the basilar surface of the basilar margin of the

occipital foramen, To the summit of the occipital plate 4'40
Distance in the mesial plane from the basilar surface of the coronal margin of the

occipital foramen, To the summit of the occipital plate 2-60

Caudal and greatest Height of the Head on each side of the Mesial Plane.

375
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Dimensions of the CRANIUM
Rostro-caudal Dimensions (Length) on

Actuiil Measurements.

Supposed
Normal
Dimen-

sions.

Lateral Zigomatic Length.

On the Right Side.

08

1030

Distance from the rostral extremity of the

right intermaxillary bone, To the lateral

margin of the right rostro-orbital artery .

Distance from the rostral extremity of the

right intermaxillary bone, To the inner

surface of the right orbit at the orbicular

groove
Distance from the rostral extremity of the

right intermaxillary bone, To the furthest

point of the inner surface of the caudo-late-

ral margin of the right orbit 1 2'34

Distance from the rostral extremity of the

right intermaxillary bone. To the caudal

surface of the zigomatic inclosure . . . 15'52

Distance from the rostral extremity of the

right intermaxillary bone, To the rostral

margin of the entrance of the auditory ca-

nal 1730

Distance from the caudo-mesial margin of

the occipital plate. To the furthest point
on the internal surface of the caudo-lateral

margin of the right orbit I0"20

Distance from the caudo-mesial margin of

the occipital plate, To the inner surface of

the right orbit at the orbicular groove . . 1 1'30

Distance from the rostro-coronal margin of

the right zigomatic inclosure, To its caudo-

coronal margin 3'60

On the Left Side.

Similar dimen-
sions on the

left side . .

Similar dimen-
sions on the

left side . .

Similar dimen-
sions on the

8-22

10-36

left side . .

Similar dimen-

sions on the

12-48

left side . .

Similar dimen-

sion on the

left side . .

Similar dimen-

sion on the

left side .

Similar dimen-

sion on the

left side . .

Similar dimen-

sion on the

left side . .

15-48

17-30

10-10

11-43

3-55

8-25

10-25

12-50

15-50

17-25

10-25

11-25

3-50

Dimen-
sions in

Proport.
Parts.

33

41

50

62

69

41

45

14

Diff.

12

28

31

Actual Mea

Lateral Ba

On the Right Side.

Distance from the rostral extremity of the

right intermaxillary bone, To the rostral

margin of the socket of the large coronal-

canine tooth on the right side . . . . 2-10

Distance from the rostral extremity of the

right intermaxillary bone. To the caudal

margin of the socket of the right coronal

subsidiary canine tooth 4-56

Distance from the rostral extremity of the

right intermaxillary bone. To the rostral

margin of the socket of the right corono-

rostral molar tooth 6'20

Distance from tlie rostral extremity of the

right intermaxillary bone. To the extre-

mity of the process on the caudal surface

of the socket of the (right corono-caudal)
molar tooth 12-50

Distance from the rostral extremity of the

right intermaxillary bone, To the caudo-

lateral extremity of the right pterygoid pro-
cess 14-38

Distance from the rostral margin of the socket

of the (right corono-) rostral molar tooth,

To the caudal margin of the socket of the

(right corono-) caudal molar tooth . . . 5-78
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in the Bactrian Camel.

each side of the Mesial Plane.

surements.

Supposed
Normal
Dimen-

sions.

Dimen-
sions in

Proport.
Parts.

Diff. Actual Measurements.

Supposed
Normal
Dimen-

sions.

Dimen-
sions in

Proport.
Parts.

Di

silar Length.

On the Left Side.

Similar dimen-

sion on the

left side . .

Similar dimen-
sion on the

left side . .

Similar dimen-
sion on the

left side « .

Similar dimen-

sion on the

left side . .

Similar dimen-

sion on the

left side

2-03

4-58

6-26

2-00

4-50

625

10

18

25

25

12-38

14'25

12-50

14-25

50

57

34

Similar dimen-

sion on the

left side . . 5-74 5-75 23

Lateral Length of the Basilar Maxillae.

On the Right Side.

Distance from the rostral margin of the (basilar) incisor

teeth, To the caudal margin of the socket of the right

large basilar canine tooth 3-26
Distance from the rostral margin of the (basilar) incisor

teeth, To the caudal margin of the socket of the right
basilar subsidiary canine tooth 4-88

Distance from the rostral margin of the (basilar) incisor

teeth, To the rostral margin of the socket of the (right

basilar) caudal molar tooth 7-14

Distance from the rostral margin of the (basilar) incisor

teeth. To the caudal margin of the socket of the (right

basilo-) caudal molar tooth 12-90

Distance from the rostral margin of the (basilar) incisor

teeth. To the corono-caudal extremity of the coronary

process of the riglit basilar maxilla 16-53

Distance from the rostral margin of the (basilar) incisor

teeth. To the basilar margin of the articular surface

of the condyle of the right basilar maxilla I7'50
Distance from the rostral margin of the (basilar) incisor

teeth. To the caudal margin of the basilar maxilla at

its coronal termination 17-90

Distance from the rostral margin of the socket of the (right

basilo-) rostral molar tooth. To the caudal margin of

the socket of the (right basilo-) caudal molar tooth . . 5-50
Distance from the basilar margin of the right basilar max-

illa at its caudal termination, To the coronal extremity
of its coronary process 8-95

On the Left Side.

Similar dimen-

sion on the

left side . .

Similar dimen-
sion on the

left side . .

Similar dimen-

sion on the

left side . .

3-26

4-91

7-65

Similar dimen-

sion on the

left side . .

Similar dimen-

sion on the

left side . .

1307

16-50

Similar dimen-

sion on the

leftside . . 17-47
Similar dimen-

sion on the

left side 17-90

Similar dimen-
sion on the

left side . .

Similar dimen-
sion on the

left side . .

5-50

8-95

3-25

500

7-50

13

ao

30

2!

1300

16-50

17-50

18-00

5-50

9-00

52

66

70

72

22

36

5



.2 Dr. Walter Adam 07i the

Dimensions of the CRANIUM
Transverse Dimensions (Bre



Osteological Symmetry of the Camel.

in the Bactrian Camel.

adth) of the Cranium.

Actual Measurements.

Basilar Breadth.

Smallest distance between the lateral surfaces of

the corono-maxillary bones; immediately ros-

trad from the great canine teeth 2-25

Greatest distance between the lateral surfaces of

the sockets of the large coronal canine teeth . 2"95

Smallest distance between the lateral margins of

the palate at the interval disjoining the rostral

from the lateral teeth 1
•

1 5

Distance between the lateral surfaces of the sock-

ets of the (corono-) caudal molar teeth . . . 5 '25

Distance between the external surfaces of the

partitions forming the lateral inclosures of the

nasal passage caudad r85
Distance between the caudo-lateral extremities

of the pterygoid processes 3"25

Supposed Dimen-
Normal sions in

Dimen- ! Proport
sions. Parts.

2-25

300

1-25

5-25

1-75

3-25

5

7

13

Diff.

7

16

14

6

Dimensions of Apertures.

Dimensions of the Occipital Foramen.

Smallest distance internally between the lateral

surfaces of the occipital foramen . . . . T

Distance in the mesial plane from the internal

surface of the coronal margin of the occipital

foramen. To the internal surface of the oppo-
site basilar margin 1"50

1-25

1-50

Actual Measurements.

Supposed
Normal
Dimen-

Breadth of the Basilar Maxills.

Greatest distance between the lateral surfaces of

the sockets of the large basilar canine teeth . 2'50

Smallest distance between the lateral surfaces of

the basilar maxillae, interveningly to the large
canine teeth and the (caudal) subsidiary ca-

nines 1*33

Greatest distance between the sockets of the (cau-

dal) subsidiary canine teeth of the basilar max-
illae 1-71

Greatest distance between the caudo-basilar

margins of the basilar maxillae 6"57
Distance between the lateral surfaces of the ba-

silar maxillae at the coronal terminations of

the caudal margins 5"82

Distance between the lateral extremities of the

condyles of the basilar maxillffi 6'58

Distance between the lateral surfaces of the co-

ronal extremities of the coronary processes of

the basilar maxillae 5"80

Distance between the mesial margins of the ar-

terial canals on the mesial surfaces of the basi-

lar maxillae and basilad from the sockets of their

(caudal) subsidiary canine teeth .... 1 '02

Distance between the mesial extremities of the

processes on the mesial surfaces of the basilar

maxillae immediately caudad from the sockets

of the caudal molar teeth 1-97

Greatest distance between

the lateral and the me-
sial surfaces of the right
basilar maxillae. Being
at the pene-caudal mo-
lar tooth on the right
side 1-63

Similar dimen-
sion on the

left side . 1-65

2-50

1-25

5-75

1-00

200

1-75

Dimen-
sions in

Proport.
Parte.

Dimensions of the Auditory Canal.

Width of the aper- Width of the aper-
ture of the audi- ture of the audi-

tory canal rostro- Similar di- tory canal coro-

caudally on the mensionon no-basilarly on

right side .... -30 the left side -3 1 the right side . . •38

lO

1-75



Dr. Walter Adam on the

Dimemiom of the CERVICAL VER

Rostro-caudal Dimensions (Le

Actual Measurements.

Supposed
Normal
Dimen-
sions of

Mesio-
sternal

Length,

Dimen-
sions in

Propor-
tional

ParU.

Diff.

II.

Actual Measurements.

Supposed
Normal
Dimen,

ofStemo-
rostral

Diagonal
Length.

Dimen-
sions in

Propor-
tional

Parts.

Distance in the mesial plane from the rostral

margin of the sternal surface, To the caudal

margin of the same surface 2'55

Distance in the mesial plane from the rostral

rounded margin of the sternal surface, To
the sternal margin of the ball of articula-

tion caudad 7'60

Distance in the mesial plane from the sternal

margin of the ball of articulation rostrad,To
the sternal margin of the hall of articula-

tion caudad 6'65

. . . .-

|.

. 6-50

6-oy

5-25

. 406

38-61

2-50

7-50

6-75

6-50

6-00

5-25

4-00

lO

30

27

26

24

21

16

20

38-50 154
I

34

Distance in the mesial plane from the rostral

margin of the sternal surface, To the caudal

margin of the dorsal surface .... 3'2.5

Distance in the mesial plane from the rostral

rounded margin of the sternal surface, To
the marginal termination of the dorsal sur-

face caudad 8'00

Distance in the mesial plane from the sternal

margin of the ball of articulation rostrad.

To the marginal termination of the dorsal

surface caudad 7'00

660

655

6-22

5-58

43-20

3-25

8-00

7-00

6-75

6.50

6-25

5-50

13

32

28

27

26

25

22

43.25 173

V.

Actual Measurements.

Supposed
Normal
Dimen-
sions of

Mesio-
dorsal

Length.

Dimen-
sions in

Propor-
tional

Parts.

Diff.

VI.

Actual Measurements.

Supposed
Normal
Dimen.

ofSterno-
caudal

Diagonal
Length.

Dimen-
sions in

Propor-
tional

Parts.

Distance in the mesial plane from the rostral

margin of the dorsal surface, To the caudal

margin of the same surface 2-55

Distance in the mesial plane from the rostral

process of the spinous ridge, To the margi-
nal termination of the dorsal surface cau-

dad 5-95

5-68

5-36

512

4.22

3-12

3200

2-50

6-00

5-75

5-25

5-00

4-25

3-00

lO

14

24

23

21

20

17

12

31-75 127 26

Distance in the mesial plane from the caudal

margin of the sternal surface. To the rostral

margin of the dorsal surface 3-50

Distance in the mesial plane from the sternal

margin of the ball of articulation caudad,
To the rostral process of the spinous ridge

on the dorsal surface 6-70

670

6-64

6-30

5-78

5-50

41-12

3-50

6-75

6-75

6-50

6-25

5-75

5-50

41-00

14

27

27

26

25

23

22

164



Osteological Symmetry of the Camel.

TEBR2Ein the Bactrian Camel.

ngth) in the Mesial Plane.

III.

Actual Measurements.

Distance in the mesial plane from the rostral

margin of the sternal surface, To the cau-

dal extremity of the spinous process

705

872

1577

Dimen.
Supposed
Normsl
Dim. of sions in

Rostro- I Propor-
spinal I

tional

Diagonal Farts.

Length.

7-00

875

1575

28

35

63

Diff.

Sterno-dorsal Dimensions (Thickness) in the Mesial Plane

IV.

Actual Measurements.

Supposed
I

Normal
I Dimen-

sions of

Rostral
Thick,
ness.

Distance in the mesial plane rostrad, from the

sternal, To the dorsal surface 2' 10
Distance in the mesial plane, from the dorsal

margin of the spinous ridge, at its greatest
elevation rostrad. To the nearest point on
the sternal surface 2-34

Distance in the mesial plane from the dorsal

margin of the spinous ridge, at its greatest
elevation rostrad in 3rd, 4th, and 5th, (in
6th and 7th from the termination of the

spinous process over the nerval canal,) To
the nearest point on the sternal surface . 242

282

326

282
•

. 370

19-46

200

2-25

2-50

275

3-25

275

3.75

19-25 77

Dimen-
sions in

Propor-
tional

Parts.

lO

11

13

11

15

DifF.

1

2

2

4

11

VII.

Actual Measurements.

Supposed
Normal Dimen-
Dimen. sions in

ofCaudo-l Propor-
spinal j

tional

Diaganal| Parts.

Length.

Distance in the mesial plane from the caudal

margin of the sternal surface. To the rostral

extremity of the spinous process

650

830

6-50

8-25

26

33

14-80 14-75 59

Diff.

VIII.

Actual Measurements.

Supposed]
Normal
Dimen-
sions of

Caudal
Thick.

Distance in the mesial plane caudad, from
the sternal. To the dorsal surface . . . 2-82

Distance in the mesial plane from the sternal

surface of the caudo-sternal protuberance.
To the caudal summit of the spinous ridge
on the dorsal surface 4-33

Distance in the mesial plane from the sternal

margin of the caudal ball of articulation. To
the nearest point on the dorsal surface

caudad; in the 6th and 7th, To the common
termination caudad of the caudal margin of
the spinous process, and of the internal

surface of the nerval canal 3-57

3-78

4-05

J ^.
• 400

4-50

2-75

4-25

3-50

375

400

4-00

4-50

2705 2G-75

Dimen-
sions in

Propor-
tional

Parts.

Diff.

11

17

14

15

16

16

18

4 A 2

107 13



Dr. Walter Adam on the



Osteological Symmetry oj the Camel.

TEBRMm the Bactrian Camel.

Side of and parallel to the Mesial Plane.



Dr. Walter Adam on the

Dimensions of the CERVICAL VER

Transverse Dimensions (Bre

XV.

Actual Measurements-

Supposed]
Normal ! Dimen-
Dimen- sions in

sions of
i Propor-

Rostral
j

tional

Articular Parts.

Breadth,
j

Diff.

XVI.

Actual Measurements.

Supposed
Normal
dimen-
sions of

Rostro.
sternal

Breadth.

Dimen-
sions in

Propor-
tional

Parts.

Distance between the lateral margins of the

rostral globular surfaces of articulation;

that surface being in each cervical vertebra

connected with the similar caudal surfaces

of the vertebra preceding 2*00

2-30

2-48

275

2-98

12-51

200

2-25

2-50

275

300

12-50

8

9

lO

11

la

50

Distance between the mesial margins of the

arterial canals on the sternal surface of

the atlas 2-55

Distance between the lateral rounded mar-

gins of the rostral articulation .... 3-63

Distance between lateral extremities of ster-

nal plates rostrad 4-61

5-80

6-05

5-26

6-06

3396

250

375

4-50

575

6-00

5-25

6-00

lO

15

18

23

24
21

24

3375 135 20

Transverse Dimensions (Breadth) on the Sternal Aspect {continued).

XIX.

Actual Measurement.

Supposed
Normal
Dimen-
sions of

Trans-
verso-

caudal

Breadth.

Dimen-
sion in

Propor-
tional

Parts.

DifT.

XX.

Actual Measurements.

Supposed
Normal
Dimen-
sions of

Caudal
Articular

Breadth.

Dimen-
sions in

Propor-
tional

Parts.

Smallest distance between the sinuosities

that disjoin the transverso-sternal process
of the 7th cervical vertebra from the cau-

dal ball of articulation

2-82 2 75 11

Distance between the lateral margins of the

caudal globular surface of articulation, con-

nected with the similar rostral surface of

the 3rd cervical vertebra 2-10

Distance between the lateral margins of the

caudal globular surfaces of articulation,

connected with the similar rostral surfaces

of the succeeding vertebrae 2"14

2-60

2-79

2-78

3-56

2-00

2-25

2-50

2-75

2-75

350

8

9

lO

11

11

14

2-82 2-75 11 15-97 15-75 63



Osteological Symmetry of the Camel.

TEBR^ in the Bactrian Camel.

adth) on the Sternal Aspect.

XVII.

Actual Measurements.

Smallest distance between the rostral origins
of the sternal plates 1 "25

Smallest distance between the lateral margins
of the sternal plates, interveningly to the

rostral and the caudal distance between

these plates 3'47

3'68

4-10

473

5-54

Supposed
Normal
Dimen-
sions of

interme-
diate

Sternal

Breadth.

1-25

3-50

3-75

4-00

4-75

5-50

Dimen-
sions in

Propor-
tional

Parts.

14

15

16

19

22

Diff.

22-77 22-75 I 91 i 17

XVIII.

Actual Measurements.

Distance between the caudo-lateral extremi-

ties of the atlas ; Being the greatest breadth

of that bone 6-22

Distance between the lateral extremities of

the sternal plates caudad 3'77

Distance between the lateral extremities of

the sternal plates caudad 4 '75

4-98

4-57

4-63

6-18

Supposed
Normal
Dimen-
sions of

Caudo-
sternal

Breadth.

35-10 35-25 141 24

Dimen-
sions in

Propor-
tional

Parts.

6-25



Dr, Walter Adam on the

Dimensions of the CERVICAL VERTEBRAin the Bactrian Camel.

Transverse Dimensions (Breadth) on the Dorsal Aspect {continued).

XXII.

Actual Measurements.

Supposed
Normal
Dimen-
sions of

Rostro-
dorsal

sinuous

Breadth.

Dimen-
sions in

Propor-
tional

Parts.

Diff.

XXV.

Actual Measurements.

Supposed
Normal
Dimen-
sions of

Caudo.
dorsal

sinuous

Breadth.

Dimen-
sions in

Propor-
tional

Parts.

Diff.

Smallest distance laterally between the late-

ral surfaces of the rostral processes of the

atlas, forming the socket for receiving the

occipital condyles 3*70

Distance between the lateral surfaces of the

Cnd vertebra at the attenuation in the mid-

dle of the bone 1"80

Smallest distance between the lateral sinuous

surfaces at the roots of the rostral oblique

processes 2*00

2-48

2-80

3-18

3-94

19-90

3-75

1-75

2-00

2-50

2-75

3-25

4-00

15

8

lO

II

13

16

2000 80 17

Distance between the mesial margins of the

arterial canals on the dorsal surface of the

atlas caudad 3"26

Smallest distance between the lateral sinuous

surfaces at the roots of the caudal oblique

processes
1 '26

1-25

1.50

1-60

1-80

2-12

12-79

3-25

1-25

1-25

1-50

1-50

1-75

2-00

12-50

13

5

6

6

7

8

50 II

XXIII.

Actual Measurements.

Supposed
Normal
Dimen-
sions of

Inter-

mediate
Dorsal

Breadth.

Distance between the mesial margins of the

arterial canals on the dorsal surface of the

atlas rostrad 2-32
Smallest distance between the lateral surfaces

on the dorsal aspect, interveningly to the ar-

terial canals rostrad and the caudal oblique

processes 1-28

Smallest distance between the lateral surfaces

on the dorsal aspect, interveningly to the

rostral and the caudal oblique processes . 1 -25

1.44

1-57

1-72

2-10

2-25

1-25

1-25

1-50

1-50

1-75

200

Dimen-
sions in

Propor-
tional

Parts.

Diff".

9

5

6

e

7

8

11-68 11-50 46



Osteological Symmetry of the Camel. 551

Dimensions of the DORSALVERTEBRAin the Bactrian Camel.

Rostro-caudal Dimension (Length)
in the Mesial Plane.



552 Dr. Walter Adam on the

Dimensions of the DORSALVERTEBRMin the Bactrian Camel

Transverse Dimensions (Breadth).



Osteological Symmetry/ of the Camel. 553

Dimensions of the LUMBARVERTEBRMin the Bactrian Camel.

Rostro-caudal Dimension (Length)
in the Mesial Plane.



554 Dr. Walter Adam on the

Dimensions of the LUMBARVERTEBRAin the Bactrian Camel.

Transverse Dimensions (Breadth).



Osteological Symmetry oj the Camel. 553

Dimensions of the SACRUMin the Bactrian Camel.

Rostro-caudal Dimensions (Length) in the Mesial Plane.

Actual Measurements.

70

Distance in the mesial plane from the rostral

margin of the sternal surface of the sacrum.
To the caudal margin of the same surface

Distance in the mesial plane from the rostral

margin of the root of the spinous process

of the rostral (1st) of four vertebrje that

compose the sacrum, To the caudal mar-

gin of the root of the caudal (4th) of these

four vertebrae, being over the nerval canal

Distance in the mesial plane from the rostro-

dorsal extremity of the spinous process of

the rostral (1st) of four vertebrae that com-

pose the sacrum, To the caudo-<lorsal ex-

tremity of the caudal (4th) of these four

vertebrae 7-02

6-55

V.

Distance in the

margin of the

To the caudo

nous process
vertebrae that

Distance in the

margin of the

To the rostro-

nous process
vertebrae that

mesial plane from the rostral

sternal surface of the sacrum,
-dorsal extremity of the spi-

of the caudal (4th) of four

compose the bone . .

mesial plane from the caudal

sternal surface of the sacrum,
dorsal extremity of the spi-

of the rostral (1st) of four

compose the bone . . .

III.

7-18

VII.

7-58

Supposed
Normal
Dimen-

6-75

6-50

7 '00

7-25

7-50

Dimen-
sions in

Propor-
tional

Parts.

27

26

28

29

30

DifF.

Sterno-dorsal Dimensions (Height) in the Mesial Plane.

Actual Measurements.

Distance in the mesial plane from the rostral

margin of the sternal surface of the sacrum,
To the summit of the corresponding spi-

nous process of the rostral (ist) of four

vertebra; that compose the bone . . .

Distance in the mesial plane from the sum-
mit of the rostral (1st) of four vertebrae that IV.

compose the sacrum, To the nearest point
on the sternal surface of the bone . .

Similar dimension from the spinous summit
of the 2nd vertebra of the sacrum . .

Similar dimension from the spinous summit
of the 3rd vertebra of the sacrum . . .

Similar dimension from the spinous summit
of the caudal (4th) vertebra of the sacrum

IV.

4-45

3-94

3-13

2-34

1-96

Distance in the mesial plane from the caudal

margin of the sternal surface of the sacrum,
To the summit of the corresponding spi-

nous process of the caudal (4th) of four

vertebrte that compose the bone . . .

Distance in the mesial plane from the caudal

margin of the sternal surface of the sacrum, VIII.

To the caudal margin of the floor of the

nerval canal "71

VIII.

1-50

Supposed
Normal
Dimen-

4-50

4'00

3-25

2-25

2-00

1-50

•75

Dimen-
sions in

Propor-
tional

Parts.

18

16

13

9

8

Diff.

On the Sternal Aspect.

Distance between the lateral terminations of yir
the rostral margin of the sternal surface

of the sacrum 8"50

On the sternal surface of the sacrum. Dis-

tance between the mesial margins of the „-..

foramina intervening to the rostral (1st)

and the 2nd of the vertebras that compose
the bone r84

Similar dimension between the sternal fora-

mina intervening to the 2nd and the 3rd

vertebrae of the sacrum 1'64

Similar dimension between the sternal fora-

mina intervening to the 3rd and the caudal

(4th) vertebrae of the sacrum .... 1 '49

Distance between the lateral extremities of „„
the caudal margin of the sternal surface

of the sacrum 3'26

Transverse Dimensions (Breadth).
On the Dorsal Aspect.

'

8-50

1-75

1-50

3-25

34

6

13

27

On the dorsal surface of the sacrum. Di-

stance between the mesial margins of the yyv
foramina intervening to theVostral (1st)

and the 2nd of four vertebrae that compose
the bone • 2-58

Similar dimension between the dorsal fora-

mina intervening to the 2nd and the 3rd

vertebra; of the sacrum 2*37

Similar dimension between the dorsal fora-

mina intervening to the 3rd and the caudal

(4th) vertebrae of the sacrum . . . . 1'62

2-50

1-75

lO



556 Dr. Walter Adam on the

Dimensions of the CAUDALVERTEBRAin the Bactrian Camel.

Rostro-caudal Dimensions (Length) of the



Osteological Symmetry of the Camel. 557

Dimensions of the RIBS and of the Width of the THORAXin the Bactrian Camel.

Dorso-sternal Dimensions (Length) of the Ribs.



}

. Dr. Walter Adam on the

Dimensions of the STERNUMa7id of the

ostio-Caudal Dimensions (Length) of the separate Portions of the

Sternum, in the Mesial Plane.
Dermo-pleural Dimensions

Actual Measurements.

Distance in the mesial plane from the rostral

extremity of the rostral (1st) bone of the

sternum, To the caudal margin of its der-

mal (sternal) surface "96

Distance in the mesial plane from the rostral

margin of the dermal (sternal) surface, To
the caudal margin of the same surface;

That surface being smooth and round in the

2nd and 3rd bones; a sinooth blunt ridge

in the 4th; villous'and bulging in the 5th;

in the 6th villous and bulging laterally,

smooth and. deeply hollowed mesially . . 3'05

3-56

3-30

3-53

7-10

21-50

Supposed!
Dimen-

^™- "tS"
Parts.

1-00

3'00

3-50

325

3-50

7-00

21-25

14

13

14

28

85

0iff. Actual Measurements.

2

1

1

14

Distance in the mesial plane from the rostral

margin of the dermal (sternal) surface, To
the opposite rostral margin of the pleural

(dorsal) surface '78

1-42

1-98

2-90

26

Supposed
Normal
Dimen-

sions.

-75

1-00

1-50

2-00

3-00

8-25

Dimen-
sions ia

Propor-
tional

Parts.

3

4
6

8

12

33

Diff.

Whole Length of the Sternum.

Distance from the rostral extremity of the

rostral (1st) bone of the sternum. To the

caudal margin of the caudal (6th) bone . 22-64 22-50 90

Dimensions of the Depth of the Thorax.

Distance in the mesial plane from the der-

mal (sternal) surface of the rostral (1st)

bone of the sternum, To the summit of the

spinous process of the 7th cervical ver-

tebra 3000
Distance in the mesial plane from the caudal

margin of the caudal (6th) bone of the

sternum. To the summit of the epiphysis
of the spinous process of the 6tli dorsal

vertebra 15-50

3000

15-50

120

62

30

58



Osteological Symmetry of the Camel.

Depth of the THORAXin the Bactrian Camel.

559

(Thickness) of the separate Portions of the Sternum, in the Mesial Plane.

Actual Measurements.

Greatest distance from the dermal (sternal)

scabrous surface of the rostral (1st) bone of

the sternum, To the opposite dorsal surface,

at the sternal ends of the 1st ribs . . . "56

Smallest distance in the mesial plane from

the dermal (sternal), To the pleural (dorsal)

surface; interveningly to the rostral and the

caudal ends of each portion of the sternum 51

-90

1-32

3-29

„ J Dimen-
Supposed 3i„„3 i„
Normal
Dimen-

sions.

•50

•50

1-00

1-25

3-25

Propor-
tional

Parts.

Diff.

a

4
5

13

Actual Meazurements.

Supposed P™«P-
Noraal SI™""'

Distance in the mesial plane from the caudal

margin of the dermal (sternal) surface,

To the opposite caudal margin of the pleu-
ral (dorsal) surface 1^04

1-45

208

3-20

038

8-15

Dimen-
sions.

1-00

1-50

2-00

3-25

•50

8-25

Propor-
tional

Parts.

4
6

8

13

33

Diff.

2

5

11

20

Transverse Dimensions (Breadth) of the separate Portions of the Sternum.

rist,

E
a
a

CO
o

Sad,

3rd,

4th,

5th,

6th,

Distance between the lateral scabrous sur-

faces of the rostral (1st) bone of the ster-

num. Being at the meeting of the sternal

ends of the right and the left rostral (1 st) ribs '76

Smallest distance between the lateral sinuous

margins of the 2nd, 3rd, and 4th bones of

the sternum, and between the smooth sinu-

ous surfaces of the 5th and 6th bones, in

the intervals of the junction of the carti-

lages of the six rostral ribs with the liga-

mento-cartilaginous connection of the ends

of the bones of the sternum .... r58

213

240

2-64

4^15

•75

1-50

2-25

2-50

2-75

4-00

13-66 13-75 55

6

9

lO

11

16

13

Distance between the rounded lateral mar-

gins of the dermal (sternal) surface of the

6th bone of the sternum, at the dermal

(sternal) termination of the cartilage of the

6th rib ; the cartilage of the 7th rib, the

last joined to the sternum being closely
caudad from that of the 6th ....

6-12

Distance between the lateral extremities of

the caudal margin of the caudal (6th)
bone of the sternum 2'95

6-00

3-00

2^

IS
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560 Dr. Walter Adam on the

Dimensions of the SCA

Dorso-sternal Dimensions (Length).

Actual Measurements.

Supposed
Normal
Dimen-

sions.

Dimen-
sions in

Proport.
Parts.

Diff.

Rostro-caudal Dimen

Actual

On the Right Side.

Distance from the rostral edge of the glenoid

cavity. To the osseous rostral angle of the

dorsal expansion of the scapula . . . . 15"10

Distance from the hollow of the sinuous sur-

face at the root of the scabrous and elon-

gated digital process of the lateral ridge

(spine), To the extremity of the cartilagi-

nous dorsal margin (base) 18"36

Distance from the digital extremity of the sca-

brous and elongated digital process of the

lateral ridge (spine). To the extremity of

the cartilaginous dorsal margin (base) . . 20'00

On the Left Side.

15-45

18-28

19-90

Distance from the caudal edge of the glenoid

cavity. To the extremity of the cartilaginous
dorsal margin (base) in the line of the dor-

sal termination of the lateral ridge . . . 19-50

Distance from the caudal edge of the glenoid

cavity. To the cartilaginous dorso-caudal

extremity of the dorsal expansion of the

scapula
*

Distance from the caudal edge of the glenoid

cavity. To the dorsal termination of the

osseous portion of the firm and rounded

caudal margin (costa) ...;... 16-00

15-50

18-25

20-00

62

11

73

80

19-45 19-50

18-00

16-00

18-00

16-00

78

72

64

On the Right Side.

Distance from the osseous rostral angle of the

dorsal expansion of the scapula, To the car-

tilaginous dorso-caudal extremity of the ex-

pansion of the bone 12-10

Smallest distance from the thin and falciform

rostral margin of the scapula, To the firm

and rounded caudal margin 3-22

Distance from the rostral extremity of the sca-

brous rostral protuberance immediately over

the glenoid cavity. To the caudal edge of

that cavity 4-74

Distance from the rostral edge of the glenoid

cavity, To the opposite caudal edge of that

cavity 2-90



Osteological Symmetry of the Camel. 561

PULA in the Bactrian Camel,

sions (Breadth). Latero-mesial Dimensions (Thickness).

Measurements.

Supposed
Normal
Dimen-

Dimen-
sions in

ProporU
Parts.

Diffi Actual MeasuremenK.

Supposed
Normal
Dimen-

sions.

Dimen-
sions in

Proport
Parts.

Diffi

On the Left Side.

12-05

3-13

12-00

3-25

48

35

13

. 4-84 4-75 19

2-94 3-00 la

On the Right Side.

Distance between the margin of the lateral

ridge of the scapula at the rise of the sca-

brous and elongated digital process of that

ridge, And the nearest point on the mesial

surface of the bone 2-28

Distance between the rostro-lateral extremity
of the scabrous and elongated digital pro-
cess of the lateral ridge, And the furthest

point of the caudo-mesial rounding of the

glenoid cavity 5-04
Distance between the lateral marginal extre-

mity of the lateral and larger portion of the

scabrous rostral protuberance immediately
over the glenoid cavity. And the mesial ex-

tremity of the mesial and smaller portion of

that protuberance. The separation being by
a narrow proximo-digital groove . . . . 2-23

Smallest distance between the lateral and
the mesial surfaces of the scapula; inter-

veningly to the lateral ridge (spine) of the

bone and the glenoid cavity 1-50

Distance between the lateral extremity of the

caudo-Iateral enlargement of the glenoid ca-

vity, And the furthest opposite point of the

mesial rounding of that cavity .... 2-63

On the Left Side.

2-30

5-06

2-12

1-47

2-72

--

2-25

5-00

2-25

1-50

2-75

ao

9

e

11

11

11

4 c 2



562 Dr. Walter Adam on the

Dimensions of the PEL

Dimensions of the Pelvis in the Mesial Plane.
Dimensions of the Pelvis on each side of, and parallel or nearly

parallel to, the Mesial Plane.

Actual Measurements.

Supposed
Normal
Dimen-

Dimen-
sions in

Propor-
tional

Parts.

nee in the mesial plane i'rom the rostral
' .nination of the union of the ossa pubis,

I 6-15the caudal termination of that union

nee in the mesial plane from the rostral

nination of the union of the sternal

"aces of the ossa pubis, To the rostral

nination of the union of their dorsal

faces

race in the mesial plane from the caudal

nination of the union of the sternal sur-

:s of the ossa pubis, To the caudal ter-

lation of the union of their dorsal sur-

d's

'

nee in the mesial plane from the rostral

nination of the union of the sternal

I
.faees of the ossa pubis, To the summit
.he spinous process of the 1st (rostral)

ebra of the sacrum 12'98

nee in the mesial plane from the rostral

7 nination of the union of the sternal sur-

;s of the ossa pubis. To the caudal mar-
• of the floor of the nerval canal of the

1-32

2-50

nee in the mesial plane from the rostral

nination of the union of the sternal

faces of the ossa pubis, To the dorso-

dal extremity of the spinous process of

4th (and caudal) vertebra of the sa-

m

9-45

10-52

nee in the mesial plane from the cau-

tcrmination of the union of the sternal

faces of the ossa pubis, To the rostro-

sal extremity of the spinous process of

1st (rostral) vertebra of the sacrum . 15'02

jice in the mesial plane from the cau-

/crmination of the union of the sternal

faees of the ossa pubis, To the rostro-

sal extremity of the spinous process of

2nd vertebra of the sacrum . . . 13"75

6-25

1-25

2-50

13-00

9-50

10-50

15-00

13-75

25

Actual Measurements.

Diff.

On the

riglit side.

lO

52

38

42

60

55

20

42

14

18

Distance from the rostral extremity of the

scabrous rostral margin (spine) of the

right OS ilium, To the rostro-lateral mar-

gin of the right thyroid foramen . . . 11-20

Distance from the rostro-mesial extremity
of the scabrous rostral margin (spine) of

the right os ilium, To the sterno-caudal

margin of the right acetabulum . . . 12-42
Distance from the rostral extremity of the

scabrous rostral margin (spine) of the right
OS ilium, To the caudal sinuous surface

disjoining the scabrous caudo-mesial pro-
cess of the right os ischii, and the large
lateral protuberance of that bone . . . 14-46

Distance from the rostral extremity of the

scabrous rostral margin (spine) of the right
OS ilium. To the caudal extremity of the

scabrous caudo-mesial process of the right
OS ischii 15-50

Smallest distance from the rostral surface of

the right os pubis, To the rostral margin
of the right thyroid foramen ....

Smallest distance from the caudal margin of

the thyroid foramen, To the caudal sinu-

ous surface disjoining the scabrous caudo-

mesial process of the right os ischii, and

the large lateral protuberance of that bone

1-22

1-95

On the
left side.

11-00

12-50

14-18

15-44

1-30

1-93

Supposed
Normal
Dimen-

11-25

12-50

14-25

15-50

1-25

2-00

Dimen-
sions in

Propor-
tional

Parts.

45

50

57

62

Diffi

57

Oblique Dimensions of the Pelvis through the Mesial Plane.

Distance from the rostro-lateral extremity of

the scabrous rostral margin (spine) of the

right OS ilium, To the hollow of the sinu-

ous surface immediately caudad from the

left acetabulum 16-75

Distance from the lateral extremity of the

scabrous rostral margin of the right os

ilium, To the caudo-lateral extremity of

the large lateral protuberance of the left

OS ischii 21-15

Distance from the rostro-dorsal margin of

the right acetabulum. To the lateral ex-

tremity of the large lateral protuberance
of the left OS ischii 13-73

16-67

20-93

13-68

16-75

21-00

13-75

67

84

55

17

29



Osteological Symmetry of the Camel. 563

VIS in the Bactrian Camel.

Transverse Dimensions (Breadth) of the Pelvis.

Actual Measurements.

Supposed
Normal
Dimen-

Dimen-
sions in

Propor-
tional

Parts.

DifE

Oblique Dimensions of the Pelvis on each side of the Mesial Plane.

Actual Measurements.

On the

right Side,

On the

left Side,

„ ,1 Dimen-
Supposed ,i„ns ;„
Normal
Dimen-
sions.

Propor-
tional

Parts.

Diff.

Greatest distance between the lateral extre-

mities of the scabrous rostral margins

(spines) of the ossa ilium 19*45

Smallest distance between the lateral sur-

faces of the ossa ilium; interveningly to

the rostral expansion of these bones and
the rostral surfaces of the acetabula . . 9"50

Greatest distance between the dorso-mesial

surfaces of the ossa ilium, Being interve-

ningly to the rostral expansion of these

bones and the rostral surfaces of the ace-

tabula 7-00
Smallest distance between the mesial mar-

gins of the thyroid foramina 2'26
Smallest distance between the dorso-lateral

margins of the acetabula 9'35

Smallest distance between the lateral sur-

faces of the ossa ischii : interveningly to

the caudal surfaces of the acetabula and
the large lateral protuberances of the ossa

ischii , 7"75

Greatest distance between the lateral extre-

mities of the large lateral protuberances of

ossa iscbii . . . 14"20

19-50

9-50

7-00

2-25

9-25

7-75

14-25

78

38

28

9

37

31

57

40

10

19

28

26

Distance from the rostral termination of the

union of the sternal surfaces of the ossa

pubis, To the summit of the scabrous ros-

tral margin (spine) of the right os ilium . 13-66
Distance from the caudal termination of the

union of the sternal surfaces of the ossa

pubis, To the rostro-mesial extremity of

the scabrous rostral margin (spine) of the

right OS ilium 16-60

Greatest distance between the lateral extre-

mity of the scabrous rostral margin of the

right OS ilium. And the furthest mesial ex-

tremity of that margin 11-95
Smallest distance between the sterno-lateral

rounded margin of the right os ilium, And
the opposite dorso-mesial rounded mar-

gin of the bone ; interveningly to the ros-

tral expansion of the os ilium and the ros-

tral surface of the acetabulum .... 3-04

13-59

16-62

12-20

13-75

16-50

12-00

55

66

48

u

18

36

3-08 3-00 12

Smallest distance from the dorso-lateral mar-

gin of the right thyroid foramen, To the

dorsal sinuous and fluted surface disjoin-

ing the dorso-caudal surface of the aceta-

bulum, and the large lateral protuberance
of the OS ischii 1-55

Distance from the caudo-lateral margin of

the right thyroid foramen, To the lateral

extremity of the large lateral protuberance
of the right OS ischii 5-22

1-58

5-28

1-50

5-25

U

21



Dr. Walter Adam 07i the

Proximo-digital Dimensions {Length) of the Bones oj

Proximo-digital Dimensions (Length) of the Humerus. Proximo -digital Dimensions

Actual Measurements.

Supposed
Normal
Dimen-

Dimen-
sions in

Propor-
tional

Parts.

Diffi Actual

a.
V)

<
Si

a
O

G J

c
O

a
O

On the Right Side.

Distance from the proximal extremity of the

prominent rostral margin of the lateral of

three rostral protuberances at the proximal
end of the humerus, To the digital ex-

tremity of the lateral margin of the digital

articular surface of the bone .... 17"53

Distance from the most digital point late-

rally on the large hollow space disjoining
the summits of the rostro-proximal pro-

tuberances of the humerus, and the ball of

its glenoid articulation. To the digital ex-

tremity of the lateral margin of the digital

articular surface of the bone .... 16"52

Distance from the most digital point in that

part of the large proximal hollow of the

humerus, adjoining to the rounded and
middle of its three rostro-proximal pro-

tuberances, To the most proximal point
in the caudo-digital cavity that receives the

articular portion of the olecranon . . 13"02

Distance from the most digital point mesi-

ally on tiie large hollow space disjoining
the summits of the rostro-proximal pro-
tuberances of the humerus and the ball of

its glenoid articulation, To the digital ex-

tremity of the mesial margin of the digital

articular surface of the bone . . . . 16'14

Distance from the proximal acuminated ex-

tremity of the prominent rostral margin of

the mesial of three rostral protuberances
at the proximal end of the humerus. To
the digital extremity of the mesial margin
of the digital articular surface of the bone 17'63

On the Left Side.

17-35 17-50

16-40 16-50

13-10 13-00

16-04 16-00

17-52 17-50

70

66

14

52

12

64

70

Ob the Right Side.

Distance from the lateral margin of the

proximal articular surface of the cubitus,
To the lateral margin of the digital articu-

lar surface of the bone 20-90,

(

Distance from the proximal extremity of the

process of the rostral articular margin of

the cubitus received within the groove on

the rostro-digital articular surface of the

humerus. To the digital extremity of the

rostral sharp and prominent ridge sepa-

rating the lateral and the mesial wide

grooves at the digital end of the cubitus . 21-90

Distance from the proximal scabrous summit
of tlie olecranon, To the digital extremity
of the rostral sharp and prominent ridge

separating the lateral and the mesial wide

grooves at the digital end of the cubitus . 24-83

Distance from the mesial margin of the

proximal articular surface of the cubitus,

To the mesial margin of the digital arti-

cular surface of the bone 21-601
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Osteological Symmetry of the Camel.

ihe ATLANTAL LIMBS in the Bactrian Camel.

Length) of the Cubitus.

VIeaiurementii.

Supposed
Normal
Dlmen-

Dimen-
sions in

Propor-
tional

Parts.

Diff.

Proximo-digital Dimensions (Length) of the Metacarpus.

Actual Measurements.

Supposed
Normal
Dimen*

Dimen-
sions in

Propor-
tional

Parts.

DifF.

On the Left Side.

2090 21-00

21-90 22-00

24-70

21-64

84

88

11

24-75

21-75

99

87

12

On the Right Side.

Distance from the lateral margin of the arti-

cular surface at the proximal end of the

metacarpus, To the digital extremity of

the articular surface of the latero-digital

condyle of the bone 14-94

Distance from the rostral margin of the

proximal articular surface of the lateral

portion of the metacarpus, To the rostral

margin of the digital articular surface of
the latero-digital condyle of the bone . 14-22

Distance from the rounded rostral margin
of the groove disjoining tlie proximal arti-

cular surfaces of the lateral and the mesial

portions of the metacarpus, To the rostral

angle of the digital bifurcation of the bone 12-54
Distance from the rostral margin of the

proximal articular surface of the mesial

portion of the metacarpus. To the rostral

margin of the digital articular surface of
the mesio-digital condyle of the bone . 14-38

Distance from the mesio-caudal margin of
the proximal articular surface of the lateral

portion of the metacarpus. To the summit
of the mesial of three tubercles on the

caudal articular margin of the latero-digital

condyle of the bone 13-97
Distance from the blunt caudal margin of

the inter-articular hollow, being the caudal

enlargement of the groove disjoining the

proximal articular surfaces of the lateral

and the mesial portions of the metacarpus,
To the caudal angle of the digital bifurca-

tion of the bone 12-68
Distance from the caudal margin of the

caudal extension of the proximal articular

surface of the mesial portion of the meta-

carpus. To the summit of the middle of
three tubercles on the caudal articular

margin of the mesio-digital condyle of the

bone 14-03
Distance from the proximal extremity of the

slight prominence of the mesial articular

margin at the proximal end of the meta-

carpus, in the interval of the two mesio-

digital bones of the carpus, To the digital

extremity of the articular surface of the

mesio-digital condyle of the bone . . . 15-10

On the Left Side.

14-88

14-10

12-26

14-04

13-68

12-48

13-83

15-00 60

14-25 57

12-50

14-25

SO

57

14-00 56

12-50 SO

14-00

14-91 15-00

56

60



Dr. Walter Adam on the

Proxmo-digital Dimensions (Length) of the Bones of

s<

a
O

«

a
O

5S

a
O

Proximo-digital Dimensions (Length) of the Femur.

Actual Measurements.

On the Right Side.

Distance from the summit of the lateral

(larger) trochanter of the femur, To the

most proximal point in the circular lateral

cavity on the space disjoining the latcro-

digital condyle and the lateral margin of

the patellar groove 20*22

Distance from the summit of the lateral

(larger) trochanter of the femur, To the

digital extremity of the mesial rounded

margin of tlie articular surface of the la-

tero-digital condyle of the bone . . . 21'12

Distance from the summit of the lateral

(larger) trochanter of the femur. To the

digital extremity of the lateral margin of

the patellar groove 21 "05

Distance from the summit of the lateral

(larger) trochanter of the femur. To the

digital extremity of the mesial margin of

the patellar groove 21"10

Distance from the most digital point on the

depression of the proximal surface of the

femur uniting the globular articulation

with the lateral (larger) trochanter —the

cervix,
—To the blunt caudo-digital margin

of the hollow disjoining the lateral and the

mesial condyles at the digital end of the

bone , 19-38

a
O

Distance from the most digital point on the

depression of the proximal surface of the

femur uniting the globular articulation

with the lateral (larger) trochanter —the

cervix,
—To the digital extremity of the la-

teral rounded margin of the articular sur-

face of the mesio-digital condyle of the

bone , 20'80

On the Left Side.

20-60

21-20

21-28

21-22

19-50

Supposed
Normal
Dimen-

20-50

21-25

21-25

21-25

19-50

20-88 20-75

Dimen-
i

sions in

Propor-
tional

Parts.

82

85

85

85

78

Diff.

83

Proximo-digital Dimensions

Actual

On ihe Right Side.

Distance from the proximal extremity of
the slightly elevated lateral margin of the

proximal articular surface of the crus, To
the digital extremity of the lateral articular

margin of the digital end of the bone, at

the caudal portion of that margin . . . 17-

Distance from the summit of the elevated

process of the lateral margin of the mesio-

proximal articular surface of the cms, for

receiving the mesio-digital condyle of the

femur, To the digital extremity of the pro-
cess of the rostro-digital articular margin
of the bone, disjoining the lateral and the

mesial curvatures of that margin . . . 19'50j

Distance from the summit of the elevated

process of the mesial margin of the latero-

proximal articular surface of the crus, for

receiving the latcro-digital condyle of the

femur, To the sharp sinuous caudal mar-

gin of the articular surface of the digital

end, over the caudo-latcral surface of the

astragalus 18*55

Distance from the summit of the elevated

process of the lateral margin of the mesio-

proximal articular surface of the crus. To
the mesio-caudal extremity of the digital

articular margin of the bone .... 19-22

Distance from the mesial margin of the

proximal articular surface of the crus. To
the rostro-mesial extremity of the digital

articular margin of the bone .... 19-28

!
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58 Dr. Walter Adam on the

Latero-mesial and Rostro-caudal Dimensions (Breadth and Thickness), Girth and

Latero-mesial Dimensions (Breadth). Rostro-caudal Dimen

Actual Measurements.

Supposed
Normal
Dimen-

Ditnen-

sions in

Propor-
tional

Parts.

Diff. Actual

On the Eight Side.

At the proximal end of the humerus. Great-

est distance between the lateral surface of

the lateral of three rostro-proximal protu-

berances, And the opposite mesial surface

of the mesial of these three protuberances 5-30

On the Left Side.

5-23 5-25 ai

Smallest distance, interveningly to the proxi-

mal end of the humerus and the lateral sca-

brous and tuberous ridge ; between the la-

teral And the mesial surfaces of the rostro-

caudal flattening of the bone .... 3-92

Greatest distance between the lateral margin
of the lateral scabrous ridge of the hume-

rus, And the opposite mesial surface of the

bone 4'14

Smallest distance between the lateral And
the mesial surfaces of the humerus; inter-

veningly to the lateral scabrous ridge and

the digital end of the bone 2'32

At the digital end of the humerus. Distance

between the lateral surface of the scabrous

ridge over the lateral condyle. And the op-

posite mesial surface of the smooth ridge

over the mesial condyle 4" 10

At the digital end of the humerus. Distance

between the digital extremity of the lateral

margin'of the lateral condyle. And the op-

posite digital extremity of the mesial mar-

gin of the mesial condyle 3"50

At the digital end of the humerus. Greatest

distance between the lateral And tlie mesial

margins of the caudal cavity that receives

the articular portion of the olecranon . .
'*

3-88

4-18

2-32

4-00

3-45

1-50

400

4-25

2-25

400

350

1-50

16

17

16

14

On the Right Side.

At the proximal end of the humerus. Great-

est distance from the rostral surface of the

rounded and middle of three rostro-proxi-
mal protuberances, To the opposite caudal

margin of the ball of articulation with the

glenoid cavity of the scapula . . . . 5"30
At the proximal end of the humerus. Dis-

tance from the hollow of the mesial of two

proximo-digital grooves on the rostral sur-

face ; at the marginal termination of the

groove digitad. To the opposite caudal mar-

gin of the ball of articulation .... 4"52

Smallest distance from the rostral surface of

the humerus, To the opposite caudal sur-

face. Being at the digital termination of

the lateral scabrous ridge r93

At the digital end of the humerus. Distance

from the rostro-mesial margin of the me-
sial condyle. To the caudo-raesial promi-
nent margin of the socket for receiving the

articular portion of the olecranon . . . 3'77

At the digital end of the humerus. Distance

from the rostral surface of the lateral con-

dyle. To the caudo-lateral margin of the

socket for receiving the articular portion of

the olecranon 2'52

At the digital end of the humerus. Distance

from margin To margin of the mesial sur-

face of the articulation of the mesial con-

dyle 2-78
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J3

fa

60

(5

Latero-mesial Dimensions (Breadth).

Actual Measurements.

On the Right Side.

At the proximal (caudal) end of the olecra-

non. Distance between the scabrous eleva-

tion of the lateral surface, And the opposite
mesial smooth surface 1 78

Smallest distance between the lateral And the

mesial smooth surfaces of the olecranon;

interveningly to the proximal (caudal) end,
and the articulation with the digital end of
the humerus 1 -00

At the proximal end of the cubitus. Distance
between the lateral And the mesial margins
of the surface of articulation with the digi-
tal end of the humerus 3-32

At the proximal end of the cubitus. Distance
between the lateral extremity of the lateral

scabrous protuberance, And the opposite
mesial scabrous surface 4' 16

Smallest distance between the lateral And the

mesial surfaces of the cubitus; interve-

ningly to the proximal and the digital ends
of the bone 2'23

At the digital end of the cubitus. Distance
between the lateral And the mesial sca-

brous tuberosities; over the articulation

with the proximal bones of the carpus . . 4* 35

At the digital end of the cubitus. Distance be-

tween the lateral And the mesial margins
of the surface of articulation with tlie prox-
imal Doncs of the carpus ...... 3-68

On the Left Side.

1-80

Supposed
Normal
Dimen-

sions.

Dimen-
sions in

Propor-
tional

Parts.

Diff.

1-00

3-32

4-22 4-25

1-75

1-00

3-25

2-31 2-25

4-32

3-72

13

17

4-25

3-75

17

15

Rostro-caudal Dimen

Actual

On the lUght Side.

Smallest distance from the rostral (dorsal)

margin of the olecranon. To its caudal

(sternal) margin; interveningly to the prox-
imal (caudal) end of the olecranon and the

articulation with the digital end of the hu-
merus

At the proximal end of the cubitus. Smallest
distance from the rostral surface of the mar-

ginal process of the articular socket, re-

ceived within the articular groove sepa^

rating the condyles of the humerus. To
the opposite caudal margin of the bone

extending digitad from the olecranon . .

310

3-50

Smallest distance from the rostral surface of
the cubitus, To the opposite caudal surface;

interveningly to the proximal and the digi-
tal ends of the bone, Being towards the di-

gital end 1-45

At the digital end of the cubitus. Distance
from the hollow of the lateral of two wide

proximo-digital grooves on the rostral sur-

face, To the opposite caudal surface . .1-50
At the digital end of the cubitus. Distance

from the rostral margin of the proximo-di-

gital sharp and prominent ridge separating
the lateral and the mesial wide articular

groove on the rostral surface, To the tube-

rosity on the opposite caudal surface . . 2'58
At the digital end of the cubitus. Distance

from the hollow of the mesial of two wide

proximo-digital grooves on the rostral arti-

cular surface. To the opposite smooth cau-

dal surface 2' 17

I
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Measurements.

Supposed
Normal
Dimen-

Dimen-
sions in

Propor-
tional

Parts.

UifF.

Girth.

Actual Measurements.

Supposed
Normal
Dimen-

Dimen-
sions in

Propor-
tional

Parts.

Diff.

On the L^ft Side.

305 300 12

3-55 3-50 14

1-43

1-46

2-58

2-22

1-50

1-50

2-50

2-25

lO

9

On the Right Side.

Smallest girth of the cubitus, interveningly
to the proximal and the digital ends of the

bone, Being towards the digital end . . 6'48

On the Left Side.

. 6-53 6-50 26

Arterial Distances.

Actual Measurements.

On the Right Side.

Distance from the rostro-proximal surface of

the unciform articular process of the cubi-

tus, received within the caudal articular

groove separating the condyles of the hu-

merus, To the blunt proximal margin of the

entrance of the medullary artery, on the

mesial side of the digital prolongation of

the olecranon 5'07
Distance from the rostro-proximal surface of

the unciform articular process of the cubi-

tus, received within the articular groove se-

parating the condyles of the humerus, To
the blunt digital margin of the entrance of

the proximal medullary artery . . . . 5"60

Distance from the digital extremity of the

latero-digital articular surface of the cubi-

tus, To the digital margin of the entrance

of the digital medullary artery, on the cau-

dal surface of the bone and towards the

lateral margin of that surface .... 3"78

On the Left Side.

4-73

5-35

3-97

Supposed
Normal
Distan-

500

5-50

3-75

Distan-

ces in

Propor-
tional

Parts.

Diff.

ao

2,0.

15
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Latero-mesial Dimensions (Breadth).

Actual Measurements.

Supposedj
Normal
Dimen.

Dimen-
sions in

Proper-
tional

Parts.

Diff.

Rostro-caudal Dimen

Actual

( On the Right Side.

At the proximal end of the metacarpus. Dis-

tance between the lateral And the mesial

margins of the surface of articulation with

the carpal bones 3'02

At the proximal end of the metacarpus. Dis-

tance between the lateral And the mesial

scabrous elevations immediately digitad
from the articular margins 3' 11

Greatest distance, interveningly to the prox-
imal and the digital ends of the metacarpus;
between the lateral And the mesial surfaces

of the caudal margins of the groove occu-

pying the caudal surface of the bone . . 1"78

Smallest distance between the lateral And the

mesial surfaces of the rostral and more
solid portion of the metacarpus; interve-

ningly to the proximal and the digital ends

of the bone 1 '55

At the digital end of the metacarpus. Distance

between the lateral And the mesial termina-

tions of the rostral articular margins . . 4'22

Atthe digital end of the metacarpus. Distance

between the sinuosity on the caudo-digital

extremity of the lateral articular margin,
And the opposite and similar sinuosity on

the mesial articular margin 3 '82

On the Left Side.

. 300

. . . 310

3-00 12

1-77 1-75

1.57 1-50 e

11

4'25

3-75

17

15

On the Right Side.

At the proximal end of the metacarpus. Dis-

tance from the lateral pitted surface imme-

diately digitad from the rostral articular

margin. To the opposite and similar caudal

surface 1*49

At the proximal end of the metacarpus. Dis-

tance from the rostral protuberance imme-

diately digitad from the rostro-mesial arti-

cular margin, To the opposite caudal sca-

brous surface 2'07

Greatest distance, interveningly to the prox-
imal and the digital ends of the metacarpus;
from the rostral surface of the lateral por-
tion of the bone (divided from the mesial

portion by a furrow-like depression). To
the opposite caudo-lateral margin of the

groove occupying the caudal surface . . 1 "45

Greatest distance, interveningly to the prox-
imal and the digital ends of the metacarpus;
from the rostral surface of the mesial por-
tion of the bone. To the opposite caudo-

mesial margin of the groove occupying the

caudal surface 1'43

Smallest distance from the rostral surface

of the metacarpus. To the opposite caudal

surface; over the digital bifurcation of the

bone. Being the smallest distance interve-

ningly to the proximal and the digital ends . 1'04

Atthe digital end of the metacarpus. Distance

from the rostro-lateral articular margin of

the lateral condyle. To the hollow of the

disjunction of the lateral and the middle of

three tubercles on the caudal articular mar-

gin of that condyle 1*80

At the digital endof the metacarpus. Distance

from the rostro-mesial articular margin of

the lateral condyle. To the caudal extremity
of the mesial of three tubercles on the cau-

dal articular margin of that condyle . . 2'01

At the digital end of the metacarpus. Distance

from the rostro-lateral articular margin of

the mesial condyle, To the caudal extremity
of the lateral of three tubercles on the cau-

dal articular margin of that condyle . . r95
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Meaiurements.

On the Left Side.

1-59

Supposed
Normal
Dimen-

2-03

1-48

1-43

100

1-78

1-95

1-93

1-50

2-00

1-50

1-50

100

1-75

2-00

2-00

Dimen-
sions in

Propor-
tional

Parts.

6

8

6

Diff. Actual Measurements.

On the Right Side.

Greatest girth of the metacarpus interveningly
to its proximal and its digital ends, Being
at the greatest elevation of the sides of the

groove that occupies the caudal surface of

the bone 5'75

Smallest girth of the metacarpus interveningly
to the proximal and the digital ends of the

bone, Being over its digital bifurcation

On the Left Side.

5-76

610

Supposed
Normal
Dimen-

5-75

500

Dimen-
sions in

Proper,
tional

Parts.

as

ao

Diff.

Arterial Distances.

Actual Measurements.

On the Kight Side.

Distance from the blunt caudal margin of the

inter-articular hollowr at the proximal end

of the metacarpus, To the proximal margin
of the entrance of the lateral of two medul-

lary arteries in the groove occupying the

caudal surface of the bone 5'58

Distance from the blunt caudal margin of the

inter-articular hollow at the proximal end

of the metacarpus, To the proximal margin
of the entrance of the mesial of two medul-

lary arteries in the groove occupying the

caudal surface of the bone 5'92

On the Left Side.

5-48

5-34

Supposed
Normal
Distan-

5-5

5-5

Distan-
ces in

Propor-
tional

Parts.

aa

aa

Diff.
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Latero-mesial and Rostro-caudal Dimensions (Breadth and Thickness), Girth and

Latero-mesial Dimensions (Breadth). Rostro-caudal Dimen

Actual Measurements.

Supposed ?'"'™-
NoVnial """S""

Dimen- ^jopof"
sions. t;""^

Parts.

Diff. Actual

On the Right Side.

At the proximal end of the femur. Distance

between the lateral surface of the lateral

(larger) trochanter, And the digito-mesial

margin of the globular surface of articula-

tion with the acetabulum (the head) . .

At the proximal end of the femur. Smallest

distance between the lateral smooth surface

immediately digitad from the lateral (larger)

trochanter, And the mesial smooth surface

connecting the globular articulation of the

bone with the mesial (smaller) trochanter 3-45

Smallest distance between the lateral And
the mesial surfaces of the femur; interve-

ningly to the proximal and the digital ends

of the bone 1*80

At the digital end of the femur. Distance be-

tween the lateral And the mesial smooth

surfaces of the rostral projection grooved

proximo-digitally rostrad for the motion of

the patella 1-98

At the digital end of the femur. Distance

between the smooth lateral surface of the

enlargement immediately over the lateral

condyle. And the mesial margin of the

mesial condyle 4'60

On the Left Side.

5-17 5-25 ai

3-45 3-50 14

1-78 1-75

2-06

4-74

200

4-50

10

18

On the Right Side.

At the proximal end of the femur. Distance

from the rostral scabrous surface of the

(larger) lateral trochanter, To the caudo-

mesial margin of the (mesial) opening of

the cavity within the trochanter . . . 2'30

At the proximal end of the femur. Smallest

distance from the rostral To the caudal

surface of the flattening of the bone that

unites the globular articulation with the

lateral and the mesial trochanters (the

cervix) 1'28

At the proximal end of the femur. Distance

from the rostral To the caudal surface of

the globular articulation with the acetabu-

lum (the head) 2'22

Smallest distance, interveningly to the proxi-
mal and the digital ends of the bone, from

the rostral smooth surface of the femur,
To the opposite caudal ridge of the linea

aspera 1'56

At the digital end of the femur. Distance

from the lateral rostro-digital margin of

the patellar groove, To the opposite caudal

surface of articulation of the lateral con-

dyle 4*66

At the digital end of the femur. Distance

from the hollow of the patellar groove, To
the opposite caudal surface disuniting the

lateral and the mesial condyles . . . 3'33

At the digital end of the femur. Distance

from the mesial rostro-digital margin of

the patellar groove. To the opposite caudal

surface of articulation of the mesial con-

dyle 4-93



Osteological Symmetry of the Camel,

and Arterial Distances of the FEMURin the Bactrian Camel.

575

sions (Thickness).



Dr. Walter Adam on the

Latero-mesial and Rostro-caudal Dimensions {Breadth and Thickness), Girth

Latero-mesial Dimensions (Breadth). Rostro-caudal Dimen

Actual Measurements.

_ V Dimen-
Suppose^ sionsin

Propor-
tional

Parts.

Normal
Dimen-

sions.

Diff.
Actual

.
"J r

On the Right Side.

At the proximal end of the cms. Distance

between the lateral And the mesial pitted
surfaces immediately digitad from the

margins of the articulation with the digital

end of the femur 4*94

Smallest distance between the lateral And
the mesial surfaces of the crus ; interve-

ningly to the proximal and the digital ends

of the bone .• •. _. . 1'93

At the digital end of the cms. Distance

between the lateral extremity of the sty-

loid termination of the rostral articular

margin, And the scabrous elevation over

the mesial termination of that margin . . 3"22

At the digital end of the crus. Distance

between the lateral extremity of the sca-

brous tuberosity terminating the caudal

articular margin, And the similar mesial

termination of that margin; a denticular

process of the proximo-lateral bone of the

tarsus being interposed in the lateral dis-

junction of the rostral and the caudal

margins 3'44

On the Left Side.

4-94 5-00 ao

12

orit

1-99 2-00 8

3-28 3-25 13

3-48 3-50 14

On the Eight Side.

At the proximal end of the cms. Distance

from the rostral projection of the lateral

(fibular) surface of articulation, To the

opposite caudal projection of the same sur-

face 2-53

At the proximal end of the crus. Distance

from the rostral proximo-digital groove,

separating the lateral (fibular) and the

mesial (tibial) surface of articulation. To
the opposite caudal rounded margin . . 1'76

At the proximal end of the crus. Distance

from the rostro-digital extremity of the

scabrous prominence of the knee, To the

smooth caudo-lateral extension of the

mesial articular surface 4 '80

Smallest distance from the rostro-digital ex-

tremity of the scabrous prominence of the

knee, To the opposite plane caudal surface

of the bone; the prominence of the knee

being continued digitad in a sharp falciform

ridge 3-50
Smallest distance from the rostral to the

caudal surface of the crus ; interveningly
to the proximal and the digital ends of the

bone; being towards the digital end . . I'SO

At the digital end of the cms. Distance

from the rostro-lateral scabrous surface

over the rostral margin of articulation. To
the opposite caudo-lateral scabrous surface

over the caudal margin of articulation . . 1-74

At the digital end of the crus. Distance

from the rostro-mesial scabrous elevation

over the rostral articular margin. To the

opposite caudal surface 2'04
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Latero-mesial Dimensions (Breadth). Rostro-caudal Dimen

Actual Measurements.

S o

•s

. -• V
lid £3

1

c o

ID

C
o

1"

5

On the Right Side.

At the proximal end of tlie metatarsus. Dis-

tance between the lateral And the mesial

margins of the surface of articulation with

the tarsal bones 2'47

At the proximal end of the metatarsus. Dis-

tance between the lateral scabrous surface

immediately digitad from the articular mar-

gin, And the extremity of the scabrous pro-
tuberance on the opposite mesial surface . 2'65

Greatest distance ; interveningly to the proxi-
mal and the digital ends of the metatarsus,
between the lateral and the mesial surfaces

of the caudal margins of the groove occupy-

ing the caudal surface of the bone . . . 1"56

Smallest distance between the lateral And the

mesial surfaces of the rostral and more
solid portion of the metatarsus; interve-

ningly to the proximal and the digital ends

of the bone 1-25

At the digital end of the metatarsus. Distance

between the lateral And the mesial margins
of the digital extremity of the surfaces of

articulation with the plantar bones ... *

At the digital end of the metatarsus. Distance

betiveen the sinuosity on the caudo-digital

extremity of the lateral articular margin,
And the opposite similar sinuosity on tlie

mesial articular margin
*

On the Left Side.

2-50

2-75

1-58

1-25

3-58

3-28

Supposed
Normal
Dimen-

2-50

2-75

1-50

1-25

3-50

3-25

Dimen-
sions in

Propor-
tional

Parts.

lO

11

14

13

DifE AciutI

On the Right Side.

At the proximal end of the metatarsus. Dis-
tance from the rostro-lateral articular mar-

gin, To the opposite caudal extremity of
the tuberous proximal elevation of the cau-
dal articular margin 2'05

At the proximal end of the metatarsus. Dis-
tance from the scabrous surface immedi-

ately digitad from the rostro-mesial articular

margin. To the opposite smooth and flat-

tened surface of the enlargement and prox-
imal elevation of the caudal articular mar-

gin 1-96

Greatest distance from the rostral surface of

the lateral portion of the metatarsus (di-
vided from the mesial portion by a furrow-

like depression), To the caudo-lateral mar-

gin of the groove occupying the caudal

surface of the bone; interveningly to the

proximal and the digital ends .... r72
Greatest distance from the rostral surface of

the mesial portion of the metatarsus. To
the caudo-mesial margin of the groove oc-

cupying the caudal surface of the bone;

interveningly to the proximal and the digi-
tal ends 1'48

Smallest distance from the rostral surface of

the metatarsus. To the opposite caudal

surface; interveningly to the proximal and
the digital ends of the bone, Being over its

digital bifurcation l-QO

At the digital end of the metatarsus. Distance
from the rostro-lateral articular margin of
the lateral condyle. To the hollow of the

disjunction of the lateral and the middle of
three tubercles on the caudal articular mar-

gin of that condyle 1'49
At the digital end of the metatarsus. Distance

from the rostro-mesial articular margin of

the lateral condyle. To the caudal extremity
of the mesial of three tubercles on the cau-

dal articular margin of that condyle . . 1-58
At the digital end of the metatarsus. Distance

from the rostro-lateral articular margin of

the mesial condyle, To the caudal extremity
of the lateral of three tubercles on the cau-

dal articular margin of that condyle . . 1'73
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52 Dr. Walter Adam on the

Latero-mesial Dimensions (Breadth) of the PALMARand of the PLANTARBONES(the Pasterns of the Fore*

Latero-mesial Dimensions (Breadth) of the Palmar Bones.

Actual Measurements

of the Lateral Fore Pasterns.

On the Right Side.

At the proximal end of the lateral of the

two proximo-palmar bones. Distance be-

tween the lateral And the mesial margins
of the surface of articulation with the me-

tacarpus
Smallest distance between the lateral And

the mesial surfaces of the lateral of the

two proximo-palmar bones ; interveningly
to the proximal and the digital ends of the

bone

At the digital end of the lateral of the two

proximo-palmar bones. Distance between

the lateral And the mesial margins of the

surface of articulation with the lateral of

the two digito-palmar bones 1"75

1-89

88

On the Left Side.

Similar dimensions in

the left lateral proxi-

mo-palmar bone

. . . 1-94 . . .

•89

1-78

of the Mesial Fore Pasterns.

On the Right Side.

Similar dimensions in

the corresponding

right mesial proximo-

palmar bone

. . . 1-92 . . .

•87

On the Left Side.

Similar dimensions in

the corresponding left

mesial proximo-pal
mar bone

. . . 1-92 . . .

Supposed
Normal
Dimen-

sions.

Dimen-
sions in

Propor-
tional

Parts.

•90

1-75 \-15 .

2-00

1-00

1-75

DifT.

At the proximal end of the lateral of the two

digito-palmar bones. Distance between the

lateral And the mesial margins of the sur-

face of articulation with the lateral of the

two proximo-palmar bones 1'38
Smallest distance between the hollows of the

notches on the lateral And on the mesial

margins of the lateral of the two digito-

palmar bones; and, interveningly to the

proximal and the digital ends of the bone . 1'30

At the digital end of the lateral of the two

digito-palmar bones. Distance between the

lateral And the mesial margins of the sur-

face of articulation with the lateral of the

two unguo-palmar bones 1'58

Similar dimensions in

the left lateral digito-

palmar bone

. . . 1-38 . . .

1-27

1-65

-
Similar dimensions in

the corresponding

right mesial digito-

palmar bone

. . . 1-35 . . .

1-34 .

reo

Similar dimensions in

the corresponding
left mesial digito-

palmar bone

. . . 1-32 . . .

r32

1-60

1-50

1-25

1-75

6

Girth of the Proximo-palmar Bones.

Actual Measurements.

Supposed
Normal
Dimen-

Dimen-
sions in

Propor-
tional

Parts.

Diff.

from
the

Hind.

On the Right Side.

Smallest girth of the lateral proximo-palmar
bone, interveningly to its proximal and its

digital ends 3-00

On the Left Side.

Similar girth of the left

lateral proximo-pal-
mar bone

. . . 2-96 . . .

On the Right Side.

Similar girth in the cor-

responding right me-
sial proximo-palmar
bone. 3-00 . . .

On the Left Side.

Similar girth in the cor-

responding left me-
sial proximo-palmar
bone. 2-98 . . . 3-00 12

i
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and of the Hind Feet) and Girth of the Proximo-palmar and of the Proximo-plantar Bones in the Bactrian Camel.

Latero-mesial Dimensions (Breadth) of the Plantar Bones.

Actual Measurements

of the Lateral Hind Pasterns.

On the Right Side.

At the proximal end of the lateral of the

two proximo-plantar bones. Distance be-

tween the lateral And the mesial margins
of the surface of articulation with the me-
tatarsus 1'64

Smallest distance between the lateral And
the mesial surfaces of the lateral of the

two proximo-plantar bones; interveningly
to the proximal and the digital ends of the

bone -83

At the digital end of the lateral of the two

proximo-plantar bones. Distance between

the lateral And the mesial margins of the

surface of articulation with the lateral of

the two digito-plan tar bones I'oO

of the Mesial Hind Pasterns.

_, ,; Dimen-
Supposed 3i^„j j„
Normal

i^ropor-
tional

Parts.

Dimen-
sions.

Dif

0) 'O
^ B> J

BS
^ o
a.

I

o
S

On the Left Side.

Similar dimensions in

the left lateral prox-

imo-plantar bone

. . . 1-64 . . .

On the Right Side.

Similar dimensions in

the corresponding

right mesial proxi-

mo-plantar bone

. . . 1-66 . . .

83

1-52

78

1-58

On the Left Side.

Similar dimensions in

the corresponding left

mesial proximo-plan-
tar bone

. . . 1-63 . . .

•75

1-75

•75

1^50 e

en U^

-^
lU .S <
C it! 1O "^

CQ <u

2
'So

Q

At the proximal end of the lateral of the two

digi to- plantar bones. Distance between the

lateral And the mesial margins of the sur-

face of articulation with the lateral of the

two proximo-plantar bones 1^18

Smallest distance between the hollows of the

notches on the lateral And on the mesial

margins of the two digito-plantar bones;

interveningly to the proximal and the digi-
tal ends of the bone ro6

At the digital end of the lateral of the two

digito-plantar bones. Distance between the

lateral And the mesial margins of the sur-

face of articulation with the lateral of the

two unguo-plantar bones 1"53

Similar dimensions in

the left lateral digito-

plantar bone

. . . 1-20 . . .

POO

1'43

Similar dimensions in

the corresponding

right mesial digito-

plantar bone

. . . 1-18 . . .

1-09

1-58

Similar dimensions

the corresponding left

mesial digito-plantar
bone.

. . . \-20 . .

1-00

144

125

1^00

1^50 e

Girth of the Proximo-plantar Bones.

Actual Measurements.

Supposed
Normal
Dimen-

On the Right Side.

Smallest girth of the lateral proximo-plantar

bone, interveningly to its proximal and its

digital ends 2^52

On the Left Side.

Similar girth of the left

lateral proximo-plan-
tar bone

. . . 2-52 . . .

On the Right Side.

Similar girth of the cor-

responding right me-
sial proximo-plantar
bone . 2-53 . . .

On the Left Side.

Similar girth of the cor-

responding left me-
sial proximo-plantar
bone . 2-53 . . . 250

Dimen-
sions in

Propor-
tional

Parts.

lO

Di
fro

th

Fo
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'584 Dr. Walter Adam on the

Dimensions of the PATELLAand of

Dimensions of the Patella.

Actual Measurements.

Supposed
Normal
Dimen-

sions.

Dimen-
sions in

I

Propoi- Difr.

tional I

Parts.

Dinien

Actual

On the Right Side.

Distance from the proximal extremity of the

proximal articular surface of the patella,
To the digital extremity of the digital sca-

brous and flattened surface of the bone . 3-61

Greatest distance between the lateral margin
of the articular surface of the patella, And
the opposite mesial scabrous surface of the

bone, Being towards the proximal end . . r78

-o J
rt <
01

'

pq

11

Greatest distance from the irregular rostral

surface of the patella, To the opposite cau-

dal surface of articulation adapted to the

rostro-'digital groove of the femur . . . 2'00

On the Lrft Side.

. 3'61 350 14

1-78 1-75

200 2-00 8

On the Right Side.

Greatest distance from the extremity of the

rostral process of the lateral articular mar-

gin of the calcaneum, To the extremity of

the flattened and irregular surface at the

further end of the bone 6 '4 2

Distance from the curvature of the mesial

margin of the articular surface of the cal-

caneum. To the extremity of the flattened

and irregular surface at the further end of

the bone 437

Distance between the lateral margin of the

surface of the calcaneum articulated with

the proximo-lateral bone of the tarsus. And
the opposite curved mesial margin conti-

guous to the astragalus 2'32

Smallest distance between the lateral And
the mesial smooth surfaces of the calca^

neum; interveningly to the tarsal articu-

lated surface and the further end of the

bone -88

At the further end of the calcaneum (digital

end). Distance between the scabrous lateral

margin. And the opposite scabrous mesial

surface of the bone 1-68

Smallest distance from the rostral smooth
surface of the calcaneum, To the opposite
caudal scabrous surface; interveningly to

the tarsal articulated surface and the further

end of the bone 1'68



Osteological Symmetry of the Camel,

the CALCANEUMinthe Bacttian Camel.

585

sions of the Calcaneum.

Measurements.

On the Left Side.

6-36

Supposed
Normal
Dimen-

sions,

Dimen-
sions in

Propor-
tional

Parts.

Diffi

4-32

. 2'30

88

. 1-68

1-64

6-50

4-25

2-25

•75

1-75

1-75

26

17

Actual Measurements.

On the Eight Side. On the Left Side.

Smallest girth of the calcaneum, interve-

ningly to the tarsal articulated surface and
the further end of the bone 4' 60

Supposed
Normal
Dimen-

Dimen-
sion in

Propor-
tional

Parts.

4.60 4.50 18

4 F 2 XXXII. Remarks


